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SPECIFICATIONS 

1 . Title of the Invention: Picture Reproduction Method 

2. Scope of the Patent's Claim 

(1) A picture reproduction method, characterized by being a picture reproduction method 
wherein image elements for picture reproduction are projected onto a screen with a projection 
optical system; 

the image signal to be displayed is segmented, a sequential image system is created for 
each image signal which is segmented into elements for said picture reproduction, and at the 
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same time, the position for image formation on the screen is moved sequentially per each of the 
segmented image signals. 

(2) The picture reproduction method of claim 1, characterized by the fact that the number of 
said image elements in the image of the image signal to be displayed is greater than the number 
of said picture reproduction elements. 

(3) The picture formation method of claim 1 , characterized by the fact that the time interval 
enabling to create a sequential image system of said segmented image signal is sufficiently 
shorter than the temporal discrimination capability of human visual perception. 

3. Detailed Explanation of the Invention 

(Sphere of Technology) 

This invention relates to a picture reproduction method, wherein an image is formed on a 
screen with an optical system projecting an image with image reproduction elements. In 
particular it relates to a picture reproduction method in a case when the number of picture 
elements to be displayed is greater than the number of the picture reproduction elements. 

(Prior Art Technology) 

Figure 1 shows a simplified lateral view indicating one example of a picture reproduction 
method according to prior art. 

As shown in the figure, the image of a picture reproduction element 1 is formed on a 
screen 3 by an optical system that is used for projection, constructed of a lens and the like. 
However, since the picture reproduction element 1 uses liquid crystals, a fluorescent display 
tube, or a plasma discharge tube, etc., in the construction of a 2-dimensional dot matrix display 
panel, the picture reproduction element will hereinafter be simply called display panel 1 . In 
addition, although the screen 3 can be either a transmitting type or a reflecting type of screen, the 
transmitting type of screen is used in this case. A light source 4,which is used for illumination, is 
required in cases when self-illumination of the element is desired for the display panel 1, such as 
a liquid crystal panel or the like. 
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In order to project the image of the display panel 1 on the screen 1 with this picture 
reproduction method, adjustments can be performed with projection optical system so that the 
image can be enlarged, reduced, or magnified freely, which is know to be an advantage of this 
system. 

On the other hand, however, the following problems will be encountered when the 
resolution is to be increased. First, in order to increase the resolution, the number of the image 
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elements can be increased. If this number is increased on the order of the square of the 
resolution, the wiring must be also increased proportionally to this increase. This will create very 
complicated operations of a high-resolution display panel, which is a known disadvantage. In 
addition, as shown in Figure 2, the portion occupied by wiring 6 required for each image element 
5 of the display panel 1 will normally create the black strip design, without contributing to 
formation of the image. Because of that, the texture of the image on the display panel 1 will be 
crude and when this image is enlarged and projected on the screen 3 as is, a conspicuously crude 
texture of the image will be created, which is a known disadvantage. 

(Purpose of the Invention) 

In view of the disadvantages of prior art explained above, the purpose of this invention is 
to provide a picture reproduction method enabling to form in a simple manner a high-quality 
image with a fine texture. 

(Summary of the Invention) 

In order to achieve the above-described objective, according to this invention, the image 
signal to be displayed is divided into scan lines, for instance with even and odd numbers, and the 
divided image signal is used interactively to form an image on the screen as an image system 
within a sufficiently short time period. At the same time, the invention is characterized by the 
fact that said image to be displayed on the screen is formed with a suitable shifting of the image 
formation position of lines with even numbers and of the image formation position of lines with 
odd numbers. 

(Embodiment) 

The following is a detailed explanation of the invention using the enclosed figures. 

Figure 3 is a simplified construction diagram of one embodiment of the picture 
reproduction method according to this invention. 

As shown in the figure, a display panel 1 1 (in this case, a liquid crystal panel which does 
not emit its own light) forms a 2-dimensional dot matrix image with image signal that is output 
from a controller 12. 

Because the display panel 1 1 does not emit its own light, it is provided with a light source 
13 in order to illuminate a screen 16 via a projection optical system 15 with a condenser lens 14 
so that an image of the display panel 1 1 will be projected at the same time on the screen 16. The 
projection optical system 15 is provided with an actuator 17 (a piezoelectric element or the like), 
which is used to apply horizontal displacement to the projection optical system 15 or a part 
thereof and operated by a control signal obtained from the controller 12. With the operation of 
the actuator 17, controlled by the controller 12, the image of the display panel 11, which is 
formed on the screen 16, is moved for example from an image formation point 18 to an image 
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formation point 19 or in the reversed direction. 

The operation of the present embodiment which has a similar construction will be 
explained next by using Figure 3 ~ Figure 5. However, the number of the picture elements of the 
image to be displayed will be created in this example as double the number of the image 
elements on the display panel 1 1 . 

First, when the image signal to be displayed is input by the controller 12, the controller 
12 extracts image signal in 1-line segments from the image signal to be displayed while 
illumination is applied, and the signal will be output to the display panel 1 1 . Specifically, as 
shown in Figure 4, the image signal 21 indicated by slanted lines is output from the image range 
20 of image to be displayed to the display panel 1 1 and an image system is created, while the 
image signal of the remaining lines 22 is stored in memory that can be built into the controller 12 
or in another type of memory. 

A concrete explanation will now be provided by using Figure 5. Out of the image range 
to be displayed, the image signal of odd number lines 23 (the part show by slanted lines) is 
output to the display panel 1 1 and projected onto the screen 16. The remaining even numbered 
lines 24 (the part shown by slanted lines) are stored at this time in memory. When odd number 
lines 23 are projected onto the screen 16, next, within a sufficiently short timer period that is 
shorter than temporal discrimination capability of human visual perception, the controller 12 
outputs image signal of the even number lines 24 which have been stored in memory to the 
display panel 11, while a control signal is output at the same time to the actuator 17 and a 
complete or partial horizontal displacement of the projection optical system 1 5 is induced so that 
the image formation position on the display panel 1 1 will be moved downward only by a 
distance corresponding to one line. 
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Accordingly, the image of even number lines 24 will be projected 1 line down from the 
image of the odd number lines 23 that have been projected just prior to that. As was already 
explained, while projection of the image of the odd number lines 23 and of the image of the even 
number lines 24 is not strictly synchronized, because the time difference of this projection occurs 
in a time period that is short enough so that it cannot be ascertained by human visual perception, 
a viewer will see only one image rather than 2 divided images. In other words, the image to be 
displayed will be confirmed as such. 

In this manner, dividing 1 line of an image to be displayed into units with two segments 
(in the present embodiment, the lines are divided into even number and odd number lines) makes 
it possible to divide the number of elements to be displayed with a half of the image elements to 
be displayed on the display panel 1 1 . 

In addition, because the position of the image elements 25 of the image on the screen 16 
of the odd number lines 23 (Figure 6 (a)), and the position of the image elements 26 of the image 
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on the screen 16 of the even number lines 24 (Figure 6 (b)) is also mutually correlated with 
supplemental black stripes in the other relative direction, the image projected onto the screen 16 
will be perceived by human eye as shown in Figure 7. Namely, it will be confirmed as an image 
that has a fine texture and that is free of black stripes. 

In addition, when the image signal to be displayed that is input to controller 12 is input 
with 2 frames per 1 line interlaced with a 2 : 1 ratio by an image processing system using the 
interlacing method, the above-mentioned memory capability is obviously not required. 

Further, it is also possible to reduce the influence of black stripes in the vertical diction 
by applying displacements to the left and to the right as shown in Figure 8, rather than using only 
the upward and downward positional correlation of the image elements 25 and 26 on the screen 
16 as shown in Figure 7. 

Furthermore, projection within the same type of time difference is also conceivable with 
4 picture elements when the image to be displayed is divided into 4 segments. Figure 9 shows a 
case when a dot shape is divided into 4 segments provided with a round shape. As shown in the 
figure, the image element 27 (full line) is projected first onto the screen 16. The image element 
28 (broken line) is projected next, which is followed by the image element 29 (alternate long and 
short dash line), and by image element 30 (dotted line), so that the image is projected onto the 
screen in this order. It goes without saying that the time difference from the time when the image 
element 27 is projected to the time when the image element 30 is projected must be shorter than 
the time needed for temporal discrimination capability of human visual perception. 

In addition, it is also possible to completely eliminate black stripes by forming a dot 
shape in a polygonal shape if 3 or more divisions of the image are used. 

Figure 10 is a simplified construction diagram of Embodiment 2 of this invention. 
However, explanation of the same structural elements as those of Embodiment 1 will be omitted 
as the same numbers are assigned to these elements. 

In Embodiment 2, which is shown in Figure 10, the image passes through a projection 
optical system 15 and it is formed on a screen 16 reflected by a reflection mirror 31. In this case, 
the changes of the image formation position can be performed as very small changes in the 
direction indicated by arrow 33 with the set angle of the reflection mirror 3 1 by using an actuator 
32 (a piezoelectric element or a galvanometer, etc.), attached to the reflection mirror 31. Because 
the changes of the image in the display panel 1 1 and the changes of the set angle of the reflection 
mirror 3 1 can be obviously controlled by a controller 12, an image can thus be formed on the 
screen as explained in Embodiment 1 . 

In addition, when an actuator 34 is installed directly on the display panel 1 1 in 
Embodiment 3 of this invention as shown in Figure 1 1, the changes of the position for image 
formation on the screen 16 can be also achieved by causing transverse displacement in the 
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direction of arrow 35 of the display panel 1 1 itself. 

In addition, when a deflection plate 36 and a birefringent substance 37 (such as calcite) 
are arranged between the display panel 1 1 and the reflection optical system 15 as shown in 
Figure 12, the position for image formation on the screen 16 can be switched from ordinary light 
rays to extraordinary light rays with a constant polarizing direction by inducing rotations of the 
birefringent substance 37 with a driving means 38 (for instance a motor). 

In addition, the position for image formation on the screen 16 can be also moved with an 
optical deflection device such as an optical deflection element by using a prism or the effect of 
an acoustooptical element. 

In the embodiments described so far, it was desirable that the movement of the actuator 
be performed as a sinusoidal wave movement or as a rotary movement. Figure 13 is a graph 
indicating time period T on the horizontal axis, while the changes of the position for image 
formation are indicated on the vertical axis as )X, creating a relationship for the timing of 
emitted light. 
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Curve 39 expresses the amount of the operation of the actuator, that is to say the changes 
of the time period of changes )X in the image formation position, indicating the timing for 
emission of light from the light source 13 with constant intervals shown by arrows 40. Therefore, 
either a shutter should deployed for this purpose between the light source 1 3 and the condenser 
lens 14 to cause emission of light by the light source 13 which is synchronized with the position 
for light formation, or a strobe is required for the light source unit 13 itself. If the display panel 
1 1 is of the type that emits its own light, it goes without saying that the light source 13 will not 
be required, while the picture can be reproduced on the display panel 1 1 with the timing 
indicated by arrows 40. 

(Effect of the Invention) 

Because as was explained in detail above, the picture reproduction method of this 
invention can be used with a small number of image elements, or with a picture reproduction 
element having black stripes, this results in a major effect as a picture characterized by high 
quality and a fine texture can be formed easily. 

4 . Brief Explanation of Figures 

Figure 1 is a simplified diagram showing the construction of a picture reproduction 
method according to prior art, Figure 2 is an arrangement diagram showing the arrangement of 
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picture elements of a display panel, Figure 3 is a simplified construction diagram of Embodiment 
1 of the picture reproduction method of this invention, Figure 4 is a model diagram of the range 
of image elements explaining the mode of segmentation of the image elements to be displayed, 
Figure 5 is a model diagram explaining the operation of an embodiment of this invention, 
Figures 6 (a) and (b) are partial top view diagrams of a screen indicating the position of image 
elements projected on the screen, Figure 7 is a partial top view diagram of a screen combining 
Figures 6 (a) and (b), Figure 8 is a partial top view diagram of a screen showing another 
arrangement example of image elements that are projected on the screen, Figure 9 is a partial top 
view of a screen showing the arrangement of image elements projected on a screen showing a 
dot shape formed with a round shape in a case when the image is divided into 4 segments, Figure 
10 through Figure 12 are simplified construction diagram of respective Embodiments 2 through 
4, and Figure 13 is a graph showing the relationship between the amount of the operation of the 
actuator and the timing for emission of light, or the timing for image reproduction. 

1 1 ... picture reproduction element, 12 ... controller, 13 ... light source, 15 ... projection 
optical system, 16 ... screen, 17, 32. 34 ... actuator. 
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Figure 5 



Figure 6 (a) and (b) 



Figure 7 
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Figure 8 

Figure 9 

Figure 10 

12 controller 

Figure 1 1 

12 controller 
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Figure 12 

12 controller 

Figure 13 
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